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SUMMARY

Some definitions (datasets, matching, tau-IDs)
Description of the procedure

Resulis
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DATASETS USED FOR THIS STUDY:

MC (W1 v): weOsat #events: 6931813
QCD (JET_20): gjt1iah #events: 12208412
EVENT SELECTION:

«JET 20 trigger emulation;
«“Unreconstructed Pi0s” tau correction (note 6654) applied both to MC and data;
« Hadronic energy of taus corrected in MC (note 8809).

MATCHING:

* MC: generated hadronic taus matched with reconstructed taus within DR<0.2
* DATA: jets (cone 0.4) matched with reconstructed taus within DR<0.4
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STANDARD TAU RECONSTRUCTION:

two-cone algorithm for tracks and n%’s

‘TauFinder Level: E Seedwr 5 4.0 GeV
E;s" > 1.0 GeV

Niwr <=6

Pseedirk 4.5 GeV/c
P.shtk > 1.0 GeV/c
Dzshtrk<5cm

ni<1.3

*Tau Selection (one of them)
see note 8639, MSSMH — 17T

9.0 < |Zces|< 230.0 cm

ETCIUS > 9.0 GeV

VisibleE; > 15 (20)GeV for 1(3)prong

|Qtrk| =1

Ntrksig =1,3

Pr"s0 < 2.0 GeV/c }isolation requirements
PTPIOiSO <1 GeV/C

Visible Mass < 1.8 (2.2) for 1(3)prong

Electron veto: £ = i(o.% _Ly, )>0.1

YIpl E,

signal cone:0-10°

isolation
annulus
102-30¢

| have chosen a constant
signal cone size;
it can also be tau’s energy
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Fake rate and efficiency using standard TAU ID definition
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trigger jets: they satisfy all 3 trigger
level requirements

unbiased jets: not essential for
triggering the event
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Overall identification efficiency
at plateau is about 50%
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" JE
BDT STRATEGY
FOR TAU-ID IMPROVEMEMENT

PRELIMINARY: we define a very loose tau-ID, considering 1-prong and 3-prong
cases separately

GOAL: we want to distinguish between MC taus and tau-looking jets (fakes)

CRITERIA: We require the jet->tau fake rate to be the same as standard 1D
algorithm, and we see if MC-tau efficiency can be increased, at the same time

CAUTIONS: We paid attention to remove all possible biases given by the trigger

used for this study
1) Only un-biased jets in data sample have been considered for tau

matching

2) We selected events with flat Visible Et distribution

3) We divided the energy spectrum in several subranges and treated
them separately
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"
MY “LOOSE” TAU-ID DEFINITION:

Tau-Finder level

E seedwr 5 4.0 GeV E seedwr 5 4.5 GeV

E;s" > 1.0 GeV Ntk = 1,3

Niwr <=6 Q| =1

P, seedirk 54,5 GeV/c 4+ | Visible Mass < 5 GeV

P.shtk > 1.0 GeV/c Inl<1.0

D,shtrk<5 cm 9<|ZCes|<216 £ E

mi<1.3 Electron veto: f=_"or (1_Zemys ()]
I ﬁl Etot

TAU VARIABLES USED IN BDT:

We consider only quantities which are considered well-modelled by MC
(see Pasha’s note 8809): NO Hadronic Energy, NO isolation energy

‘NTracks1030, NPi01030, NPi010, SumPt30, SumPt10, SumPtPi01030, Visible
Mass, EtEm, Visible Et
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LET’'S QUANTIFY OUR BENCHMARK:
we want the same fake rate as standard ID, so

| fake rate 1 prong JET20 |
0.2
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012
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0.02—
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loose ID
= standard ID

| fake rate RATIO 1 prong |

o
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hist

Entries 8134
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0.4
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E i
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RMS 7.024
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| Overflow_0.2769
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Visible Et

from 1-prong and 3-
prong fake rates

(loose tau and stnd
tau)

if we divide bin by bin

v

we have the bkg
reduction factor we
should impose in our
BDT

| fake rate 3 prong JET20 |
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"
Samples for BDT training

1-prong Mp ong

Entries 39459 Entries 46626

21.51 26.42
LO00 'y 5.028 | 4.257
r 7001
800 !
L 600—
MC !
600 | 500(—
S}
400 )
[
400,_ f 300—
B 200
200—
B 100—
ob °'2q 22'24'26'2$ 30" 32‘34‘3#;
TAU.VisEt
1 1 ] 1 1
1 ] | | | | | | |
1 1 1 1 1 1 1 : I.-|
! ' ! tomp TAU.VisEL] ' =
TAU.VisEt \ : ' [Enips 39500 TAU.VisEL ! ) Entris 46088
- : : i i ea 21.52 C 7 7 1 ea 26.4
DATA EE e
900— 1 1 g
= 1 1 I [ |
800F ! ! ' ' oo
700[— 600
eooi— | 500—
500;— ! 400—
400 E
= 3001
3001 E
E 200 —
200:— E
1000 100E
0_\ I 0 1

20 22 24 26 28 30 32 34 36
TAU.VisEt

*15-20 GeV: 20000 ev.
«20-26 GeV: 12000 ev. +28-32 GeV: 8000 ev.

«26-31 GeV: 5000 ev. _
.31-35 GeV: 2400 ev. 32-36 GeV:6400ev. .09

«20-28 GeV: 32000 ev.



"
Randomly splitted into two subsamples
B DT R ES U LTS for internal BDT overatraining test

1 PRONG Subrange 24-26 GeV in Visible Et
Samples for training: MC #ev. ~4000 (500/250 MeV)

data #ev. ~4000 (500/250 MeV)

T . —— | Background rejection versus Signal efficiency |
TMVA overtraining check for classifier: BDTD TMVA A e— ,....g....T.'.“.".‘.‘_
I T T T T T T T T T T | T T T T T T T T T T = E . : _‘R ; “ . :
E . _i Sighal (test'sample)’ I+ Signal (training sample) '_: z_’ °-9;_ I A — > @
= 7~ Background (test sample) | | - Background (training sample) 2 °8:87% fake reduction | | Qé
E 3.5 [ ‘Kolmogorov-Smirnov test: signal (background) probability = 0.982 (0.0411) — §o7F T N
2 - : I R A m%g;
3 — - S . ! Q \}
- ] 0.5 :_ S S S S I S el L o 1
- s = i ; D
25— —& 04 - MVA Method:
- 1= oafT——BDTD | = =
.- ] g" B BDT g9 improv. paint | 4 i
— — - 0_2_l|||||||||||||||||||....I....I.. i Y 1. H
C 12 0 o1 02 03 04 05 06 07 08 09 1
1.5 <] § Signal efficiency
E ] g-" | Cut efficiencies and optimal cut value |
iN— — = Signal efficiency — Signalpurity
- = ?}“ — Background efficiency | E?chlencv i
- = = . . : : 2
0.5 s g 10 : §
3 ; 3 a B 25 £
0 o] BBl T i / ] : : 17 P A AT =) E 0.8: : g
08 -06 -04 02 -0 02 04 06 08 g B
BDTD response m 08r 115
04| 110
BDT with decorrelation of variables | it RN €
[ sveuncutngatoions W T\
(BDTD) works better. 05 06 04 02 © 0z o4 o5 05

BDTD output
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| TMVA overtraining check for classifier: BDTD |

o = TMVA,

HI Sighal (lest fample)

'+ ‘signalfiraining sarmple)’
- Background (training sample)

3 7 Background (1est sample)
E [ est: signal
=z

15-16 GeV
# ev. 4000

probability = 0,454 40.518)

| TMVA

g check for classifier: BDTD |

Lo IMVA,

HI sighal flest samiple)’

+ Sigdal {training samgle) 3
+ Background (iraining sample)

E A5 77 Background (lest sample)
test: signal
3

2sf

22 — 24 GeV
# ev. 4000

prababllity =

| TMVA g check for classifier: BDTD |

1-prong

L 5 IMVA,

I Sigral fest sdmpis) | ‘

- Background

" Sighal (iraifing sapie) |

{iraining sample)

3 3.5 [ Background (les| sample)
E test: signal
=z

08 06 -04 02 0

16 — 18 GeV
# ev. 8000

| TMVA overtraining check for classifier: BDTD |

probability = 0.681 (0.417)

e L Lo L

UrD-flom (S.8): (0.0, 0.00% / (0.0, 0.57%

BDTD response

. 5 TMVA,

FI Sighal (iest karmple)
21 Background (fes! sample)

+ Background

+ Signal {training sarmple)

(Iraining sample)

24 — 26 GeV
# ev. 4000

protability = 0.962 {0.041 %)

g check for classifier: BDTD |

L 5 IMVA,

Signal (lest sample)
-1 Background (les! sample)

- Background

" Sigrial (iraining sarriple] |

{iraining sample)

test: signal

18 — 20 GeV
# ev. 8000

| TMVA overtraining check for classifier: BDTD |

probability = 0.212 | 0.65)

. o JMVA,

3 4 Sighal (test sample) |
= { Background (fest sample)

I "signal firairing sample)

- Background (training sample)
o

test: signal

26 — 31 GeV
# ev. 5000

praobatility = o

BDTD response

he same procedure is applied to other VisibleEt subranges

| TMVA g check for classifier: BDTD | O mava
E (I Signal (tbsl sampie) 1T Signhl {iraining sarmple)’ 3
3 4577 Background (lest sample) | | + Background (iraining sample)
E 38 test: signal prabatllity =
z E 1

3

- JTREEETS FRTRI FATRY FARRY RERTI SRUTE FY o7

-l (58: {00, 0.01% {05, 0.87%

20 — 22 GeV
# ev. 4000
| TMVA overtraining check for classifier: EDTD | ° TMvA

| Signal [iraining sample)
+ Background [training sample)

3 4.5 [l Sidal fest sample)
w4

test: signal

prabability = 0.

E 77 Background (test sample)
35

=z
ar

25 ¢

2f
150
1
0.!;

31 -35 GeV
# ev. 2400

FARTETERTRTI FRTRIRRTI R AUATY |
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...and also for 3-prong case

| TMVA overtraining check for classifier: BDTD | °

La
I Signki Tirainihg samgie) |

= Background (training sample)

a [ Signal ifest sample] |

771 Background (fes! sample)

test: signal pr

¥ = 0.996 (0.776)

20-21 GeV
# ev. 4000
| TMVA g check for classifier: BDTD | °

E 2 isignaj (tost sdmple) |

T 4 [ Baskground (lest sample)
E N test: signal pr ¥=
=

o AMVA
. Slghal {iraihing safple) j

+ Background [Iraining sample)

08 06 04 02

02 04 06 08
BODTD response

26 — 28 GeV
# ev. 8000

; 400, 0.00% / 0.0, 0.87%

TMVA g check for classifier: BDTD

| |t s
E P il (et shenple) | T Sigral (iraining sarrple) ||

s 32 + Background (iraining sample)

[777 Background (fes! sample)
E st: signal pr ¥ = 0573 qn.ﬂmk

e Lo lal
UrD-tiow (S.8): (0.0, 0.00% / (0.0, 0.57%

0 i A
08 -06 -04 0.2

21 —22 GeV
# ev. 4000

| TMVA g check for classifier: BDTD | °

FI Sigral (fest sdmple) |
FZ77 Background (es! sample)

Em;
=z

L a
" Signd {irainihg samgie) |

+ Background (iraining sample)

test: signal pr y = 0,265 (0.296)

3

25F

28 — 30 GeV
# ev. 4000

| TMVA g check for classifier: BDTD | °
A Signa(test samiple)
H-~" Background (les! sample)
test: signal pr

LA
T Sighal (iraifing sample) |
- Background (iraining sample)
= 0193 0.8) l e

-t (8.8): (00, 0.07% (0.0, 0.07%

22 — 24 GeV
# ev. 8000
| TMVA g check for classifier: BDTD | °

Lm
- Sighal (irairing sarfple)
- Background (iraining sample)

3 M Signal {test sarmple)
% 2% 777 sackground (lest sample)
E [ test: signal pr

30 — 32 GeV
# ev. 4000

TMVA g check for classifier: BDTD

l l L & TMVA,
. P Signa(fest sdmiple] | + 'sighal {iraifing safnple) |

E [F} Background (test sample) | | » Background (Iraining sample)

=z

£
:
:
4

24 — 26 GeV
# ev. 4000

| TMVA overtraining check for classifier: BDTD | °

LA
1" Signdl (irairihg sarmgley |

- Background [training ssmnleJ—_

pr Y= n.nnsnsm.nT 190

3 P Signd (test shmpie) |
T 377 Background (fes! sample)
E Fi test: signal

i
-t (S8): (0.9, 0.00% / (0.0, 0.07%

08 -06 04 02 0 02 04 06 08
BDTD response

32 —35 GeV
# ev. 3200
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FINALLY...
APPLICATION OF TRAINED BDT TO

INDEPENDENT (EVENTS NOT USED FOR
TRAINING) MC AND DATA SAMPLES
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| fake rate 1 prong JET20 |

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

o

Note

these are fake rates
relative to taufinder

taus

FAKE RATE

| fake rate 3 prong JET20 |
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f P;BDTD 0.045— + with BDTD
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E 0.04F - standard ID
[ = standard ID =
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E g — I 0.025F
E 0.015;
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tau VisEt /
fake rate JET20
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* standard ID
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Similar behaviour
0.04 of fake rate, as desired
0.03 el
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| TAU ID 1 PRONG Efficiency |

EFFICIENCY

| TAU ID 3 PRONG Efficiency |
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Efficiency at plateau
IS increased of about
15%!
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CONCLUSIONS

* Results are really promising. We have under control
jet fakes, and we increase tau efficiency of about 15%.

* The energy range considered up to now is limited (15
— 35 GeV), we plan to extend the study (with other
QCD samples, e.g. JET 50, JET 70...)

 We plan to apply this algorithm to a Z—.tt selection, in
order to check the real improvement of this new tau-ID
algorithm on data
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